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Titanium oxide, photocatalyst comprising same and photocataiytic coating agent 



S., »' taniUm ° Xide haVinS an ind8x X 1 calculated 
by the following equation (I): 

X , = B ,/A , (|) 

of not more than about 0.90, and 

an Index Y, calculated by the following equation (II): 

y i-tVCi (N) 
of not less than about 0.075, 

wherein A, and B, represent respective half-widths of 
peaks, which are obtained by the process consisting of 
the steps: 3 

(i) analyzing titanium oxide eight times according to 
an X-ray photoeiectron spectroscopy, 

(ii) obtaining an integrated spectrum'of an electron 
state of titanium wltlf respect to the above first anal- 
ysis and the second analysis, 

(ili) obtaining a half-wldth. A„ of a peak within a 
binding energy range of from 458 eV to 460 eV with 
respect to the integrated spectrum obtained In the 
above step (II), and 

(iy) carrying out the same steps as the above steps 
(..) and (...) with respect to the above seventh analy- 
., Jis tfnd the eighth analysis to obtain a half-width, 
Si, of a peak, 

C, represents the integrated value of absorb- 



ance within a wavelength range of from 250 nm 
to 550 nm In measurement of an ultraviolet-vis- 
ible diffuse reflection spectrum of titanium 
oxide, and 

D, represents the Integrated value of absorb- 
ance of titanium oxide within a wavelength 
range of from 400 nm to 550 nm, 
Is useful as a photocatalyst. 
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Field of the Invention 
[0001] 
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Background of the Invention 



. severe commercial.* When JS^SS^£SSS f P" 0 ' 00 ^* contain^ said titanium o»d e 
in a llvtng space and working space, or £deSS2i£2 ? 1 ' eXampfe ' b ««-smell*ng substances present 

Summary of the Invention 

« -J* light t?!£ d £S£2E£ r p r oo r* te ■"*"'>' una " i™**.- * 

30. {O0G8I The present invention nmu M~. 1 . presem invention has been obtained. 

-abbut^.075, Va,Ue ° f an Index Y 1 calculated by the following equation (II) of not less than 

35 X , « B ,/A , ( 

:. ; Yl = Dl/Cl o.) 

j To^l^TsZ:*™ (,) ' A ' * 8tflnd * haif-widths of peak, which are obtained b y the process 

second analysis, P 601 ^ an electron state of trtanium with respect to the above first analysis and the 

an integrated vaiue of absorbance of Jl^TZ ZS2£ZZ iSi^A^ * 

ELSIES 2£ r in ? rr an index x < caicuiated * - «~ 

than about 0.075, and a value of an index £ !2ulS?L5?Il! C 1 a,CUlated 1 by the fol,owin 9 ^^ion (II) of not less 

«noex calculated by the following equation (III) of not less than about 0.75, 



50 

[0009] 



11 (I) 
1 (I") 
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Z2^TZT°" ^ B ' — - ~ w h ,c h „ o b ,„„ed by ». pracess 

second analysis, " State of titan,um with res Pect to the above first analysis and th e 

less thaaabout 0.075. a value of an S2?i2i2S?£ SLSTL 1 ' at8d by th6 fOll0Wing 8quatlon <"> of no < 
*ya*e of an,dex W, ca,cu,ated by the wtKKMZ? ^ *" ^ "* 



1 1 1 (ID 

Z.aY.'xE. 

1 1 1 (III) 

W, -Y, xE.xF. 

1 1 (IV) 



TnZ^s^ ^ 81 St8nd r6SPeCtiVe ha,f " WidthS « ^ which are obtained by the process 

absorbance within a wavelength wglrtlomZto to £o „ m ?« ° 1 8tandS f ° r an inte9rated of 

reflection spectrum of titanium oxide and D^TtandsT, 1„1 » . "L me , asurement of an ultraviolet-visible diffuse 
a wavelength range of from ZoZ ^o^m ^ Va ' U6 ° f absor °ance-oftitanium oxide with. 

as S llle eouaS !K f 1 T" 8 f ° r 8 Si2e of titaniu ™ oxide; and 

to the equat.on (IV). F 1 stands for a degree of anatase crystallinity titanium oxide. 

equation (vlof h ^ 8 a " V, caicu.ated by the fol.owing 



Vi-H,*, (V) 



ZZ^XFJE^ ^ G1 H1 8tand reSP6CtiVe ha,, - Widths °< P aak ^ which are obtained by the process 
mSSH an TalT D :T eS f^ 9 » 80 X ^ P^toelectron spectroscopy. 

second aXr 9 ^ °' 30 e,6Ctr ° n 8t8tS °' titanium with ™P«* to theabove first analysis and the 
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WwV'"*™''' ° b ' a " le '' ab0,e <»>• "«1 

^iiTa;;:^ and « «* -p- -o *. *». thira analysls and me 



(V) 



wherein, as to the equation AA ft fi „w u , (V|) 
con**, „, the asps: < >• a . — ">' -I— MM. o, p. aks , .„ 0WalnM ^ , he process 

K , «,r. , rf? H ' 8nd ( "" * resp '°* 10 ,ne above ,hw ~*- 

[0016] 



Pie 1 according to an X-ray photoel^ ZlZZ^ ana ' yses ^nium oxide obtained in Exam- 

rT 4 jssr of t,tanium ° xide 7 ■ ac^Xtrr x which : as obtained by the 

Fig. 4 shows a spectrum, which was obtained bv thT L\ acc ° rd,n 9 to an x *ray photoelectron spectroscopy 
P e 2 according to an X-ray photoJS?S2^2? SeC ° nd ana ' ySes 0f titanium oxide obtained in' Exam 
eighth analyses of titanium oxide obtained £22? d a 8pectrum ' wh ><* was obtained by the seventh and 
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Detailed Description of the Invention 

Sn ord^riw ide H ( T 2 ! aCC ° rdanC6 W ' ,th inventi ° n has a t,tan,um at ™ " electron 

fc nni 1 I I 83 e ' eCtr0n Stat6 ' the lndeX * 1 Calculated b V the fore 9°in9 equation (I) is given and its va ue 

JSL S^l * 1 8 constltuted with both a tltan '^ atom of high binding energy electrons end a titanium atom 

oJ« Wl>en rePeat6dly irrad,at6d W,th an *"* sa ' d titanIum °* ida * turned nto man urn 
oxide which has a decreased titanium atom of high binding energy electrons. On the other hand, titanium oxide hav^na 
a large value of the Index X, Is constituted with a titanium atom of no high binding energy electrons 9 
0018] In order to obtain the Integrated spectrum, titanium oxide is firstly analyzed through the following five steps 
osln hI W ' th 7 °' a " , X ' ray P h0toeleotron urometer, which uses cafcon as a standard for de IZ nl a ea 

SSS" ! ^ T ^ T* 9 " th9 bS9lnnin9 ° f th6 ,ir8t Ste P and tha completion of the fifth step .s within 30 
minutes, during which titanium oxide is not exposed In the air. 

'5 1 st step : analyzing an electron state of titanium two times, provided that a time per analysis is 60 seconds (the first 
and second analyses), 

2nd step : analyzing an electron state of oxygen two times, provided that a time per analysis is 56 seconds; ana- 
S 6le ?! r0r ! St8te 0f Carb0n tW0 times ' P rovid8d that a time analysis ie 80 seconds; and analyzing an elec- 
^ on Th T WOT tW ° tlmeS> pr0Vid8d that a time Ber ana| y sis is 60 secondare third and forth analyses), 

so 3rd step : analyzing an electron state of oxygen two times, provided that a time per analysis is 56 seconds' analyz- 
ng an electron state of carbon two times, provided that a time per analysis Is 80 seconds; and analyzing an elec- 
tron state of titanium two times, provided that a time per analysis Is 60 seconds (the fifth and sixth analyses) 
4th step : analyzing an electron state of oxygen two times, provided that a time per analysisis 56 secoi ds- analyz- 
ing an electron state of carbon two times, provided that a.time per analysis is 80 seconds; and ana'y^ng'an elec- 
tron state of titanium two times, provided that a time per analysis Is 60 seconds (the seventh and eighth analyses), 

5th step : analyzing an electron state of oxygen two times, provided that a time per analysis Is 56 seconds- and ana- 
lyzing an electron state of carbon two times, provided that a time per analysis is 80 seconds. 

30 E? 1 91 a ^ Aft6r ll 18 *' X " fay P hotoelectron s P eotra ara obtained as to respective analyses of from the first step to the fifth 
step and thereafter, respective Integrated spectra of an electron state, of titanium are obtained as to the X-ray photo- 

rlZTn ZT^?* flrSt ana ' ySlS and that ln the S8C0nd ana| y s,s - Slmi,ar, y' respective integrated spectra of an 
electron state of trtanlum are obtained es to the X-ray photoelectron spectrum In tha seventh analysis and that in the 
eighth analysis. 

35 5/°f ft ° L* u^ al !: Wldth ° f 3 PSak 18 ° btained fr ° m 8 P6ak °-' tltanlum P resent wlth,n a bindin 9 ener 9y range of from 458 
6 ,1** " te9rated s P e otrum obtained above. When two or more peaks are found within the binding energy 
range of from 458 eV to 460 eV. a half-width of a peak Is obtained from the highest peak among them. 
J E£ 1 . VC d ? X Yl calculated b V the foregoing equation (II) shows an absorbing power of titanium oxide to visible 

* n I ; „ V f« 1 " 0t l6SS tha " ab0Ut 0 07S ' Preferably not less than about 0.110, and more preferably not less than 
40 about 0.145. 

[0022] The integrated value of absorbance means an area surrounded by the horizontal axis and the diffuse reflec- 
tion spectrum within the appointed-wavelength range in the ultraviolet-visible diffuse reflection spectrum, provided that 
absorbance and wavelength are assigned to a vertical axis and a horizontal axis, respectively. The ultraviolet-visible dif- 
fuse reflection spectrum can be obtained by meesurement using, for example, an ultraviolet-visible spectrophotometer 
45 and barium sulfate as a standard white board. 

[0023] Among titanium oxide In accordance with the present invention, preferred is thet having a value of the index 
Z, calculated by the following equation (III) of not less than about 0.75, provided that Its crystallite size is assigned as 



so 



ss 



z i- Y i*Ei (III) 

In this equation, Y, is an index calculated by the equation (II). More preferred value of Z, Is not less than about 1.50, 
and most preferred value of Z, is not less than about 1,80. The crystallite size, E 1( can be determined by obtaining a 
half-width of a peak and a peak position (Bragg angle) In the strongest interference line (Miller indices : 101 ) of titanium 
oxide with use of, for example, an X-ray diffractometer, and then by calculating according to Scherrer-s equation. 
[0024] Among titanium oxide in accordance with the present invention, preferred is that having a value of the index 
calculated by the following equation (IV) of not less than about 0.40, provided that a crystallite size and a degree of 
anatase crystalllnity are assigned as E, and , respectively. 
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W.-Y.xE.kF, 



(IV) 

In this equation, Y, is an Index calculated by the eouat.™ nn k* 

and most preferred va.ue of w, Is not less l^ ^Ti^^T ?' ° f Wl " "* ' eSS than about 

s a . at^rRsarff" a titanium - a — — « - ' 

more han about 0.97, preferably not more than abolh 0 93 * ,0re9 ° ,n9 6C,Uat,£>n <V) ls and «• value is not 

stepsLis^ analyzed throu gh the fo„ow,n g second 

peak position. Here, a time required between thB bll^^T' « * 0888 Carbon 88 a 8tandard ^ determining a 
within 10 minutes, during whlc! trtan.umlide is noi £^ *" "* ** °' the SeCOnd ^ 

and?e^ 

- state of titanium two times, provided thai a Ce^ 

Sd ,™: d n " * ~ ana '^- - the first step to the 

Photoelectron spectrum in the first aniy! 7Sfi£ttZ? ?T ° f titan ' Um are obta,ned as to the X-ray 
an eiectron state of titanium are J^J^^^EE^^ lnte 9 rated s P^ra o" 

fourth analysis. 8 10 ,ne X ray P n °toelectron spectrum In the third analysis and that In the 

absortanc, ana wMtongm a,. asslgnaa v^Sl „ ls anaTht^ 7* '" UM re " eCSon «" c,rum ' P™*"* '">' 

^^^^ 

g««S^ -ntion has preferabiy anatase phase to 

ed d eUnCo P n%^tc^ « P-cu,ar,y „m,ted. and may be ve, 

the shape. Titanium oxide In *oL^^^l^^Z T k ! ^ anumerated a * samples of 
ganlc compounds, or in the form of a comoos te "SUSS J * y USSd the ,0rm of a b,end with °ther inor- 
exhiblted under visible llght-irrad.a' on ^Z2S^!^^^ 38 88 th9 activity 
alumina (Al 2 0 3 ), zirconia (2rO a ), magnJa S^ncST^ ^ ^ ' n ° r9an,C a '* silica (SiO J 

(in) calcining said solid to obtain titanium oxide. ' 

molding a mixture of titanium oxide *7p^™Z ™Tn n * ^ 0ioc ^ obtai " ad by extrusion- 

mterweaving titanium oxide In a fibrous ta^T^*^?**™!?* * She * me P hoi °**™V* obtained by 
titanium oxideVn a metal- or resin-made support ZTeTotocli^ * ""f ° bta ' ned by COatina or coverin 9 

as high»molecular weight resins, molding fSS^SS^T T. "? C ° mbinati ° n W ' th additives su <* 

a uxmaries, bonding agents, antistatic agents and absorbing agents. Alterna- 



i 

/ 

/ 
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uTdeVu^^ 66 USSd in c ^bination with other titanium oxide exhibiting a photocatalytic activi 

rested are placed Im g | ass vess el capable of transmteStt bl , Lf , * UCh 88 " quid t0 be treated «d gas to b 
length of not less than 430 nm. An Irradiation I t fcSJS2h225 9 \ ™ with vislbla light of wav 

pr lately depending on a strength of light In aTgh^ m^XlT 8nd ma * be sel ^d ap P r 

object to be treated. 9 80Urce and a k,nd and amount of a substance to be treated In th 

wafelgth^S^rn ^ZT^^tZ^ * ^ * ** containing visible , ight c 

black light, a xenon ,amp and a me^Tamp I ZZTou^T k f ' U ° re8Cent hm * a 'X 
filter and/or an infrared cut-off filter. ' ' 6 '' 9ht SOuroe ma V be equipped with an ultraviolet cut-of 

St 'nvention comprises the photocatafyst of t, 

« nium oxide on a material such as building material and car mat. .!? ^T* t0 f8CHit8te Coatin 9 and covering of tita 
ered with titanium oxide has a high photoTataivfc aTtf^ th ? ' 8 th6 SUrf8 ° e ° f SUch materials ~ated or cov 
which evaporate easily after the LXS^i "T? PaMarlV limited Pr «*™« « ^ 
Examp.es thereof are water, hydroch^rlc acid "coS and Ses ' ^ ^ ^ ""^ °" the resultln 9 «"«" 

- ™^ with the present invention, there 

oxlde-ssubjctedtopep^ 

mnooi a— ■• 



25 



30 



35 



40 



' w. «n ly oyci u 

c/vS undrnr^^ «-* exhibits a superior photocatalytic 

by a comparison between Example 1 and Compare ^Examole 1 « hv ^ ° 8n be easily 

parative Example 2. or by a comparison be tween Examp^ a il! I com P aris ™ between Example 2 and Com 
Example 4 and Comparative Example 3 P Comparat.ve Example 3. or by a comparison between 

Kating^^ is -ted with the photocata.yst or the photocata- 
bad-smel.lng substances, for example ° f decom P 08,n 9 NO x In the air. decomposing 

decomposing undesired substances presem ^ Pr6Sent ,n " Ving s P ace and working space 
active agent, and further "PP-sing^^ 



Example 
[0041] 



45 



50 



.cti.it, ,„„.=, „„. mea5UrM , 0 ^ ral „ g t ^ h ', h ";X "XL ory!ta "'"" y u,6r * 0 ' ar "' ,he p««««»<»'ytic 

1 ■ X-ray photoelcctrtmfc spectrophotometry spectrum 

r^^s . «™* o, xps.,000 «, 



in K a 



55 



(1) Mg was electron-irradiated at output of 8 kV and in mA 

of Mg was used. P " d 30 mA ' and tha generated characteristic X-ray originated 

(2) Narrow scan was used as a mode of scan. 

(3) Pass E was adjusted to 10 eV. 

(4) Step E was adjusted to 0.04 eV. 

2. Ultraviolet and visible diffuse reflection spectrum 

ScorptXn 6 " USi " 9 " U ' traVi0,et Vi8ible ^photometer, a trademark of UV-2500PC made by Shi- 
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3. Crystallite size 
[0045] 



X-ray tubular bulb , Qil 



Tube voltage i," w 

W Tube electricity « kV A 
Divergent slit 

Scattering slit "I degree 

Light receiving silt JJ^J 
Sampling width 

'5 Scanning speed de 9 ree 
Measuring integration frequency ii Sme ^ / - n * 1 ' 



E, (nm)-K • X/(p C osG) 

(VII) 



In this equation, K is a constant 0 94 ann a i- 

— u* g x. ray rav . length 

4. Degree of anatase cryetalllnlty 



25 



30 



35 



Example 1 
[0047} 



45 



50 
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[0047} In a Mjter volume flask inn „ „ * 
[0049] A lighting apparatus, A trademark of OPTICA . SSL ,! V '"9 wave,en 9th of not less than 430 nm 
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Example 2 
[0050] 



[0050] in a 500 ml volume eggplant-tVDe flask 7n « «# . * • 

oxysulfate manufactured by soeSwa CHEMICAL CO LTD ^ ZJt"*}?" Wh " e ^ *■ 30 9 of 
Using an evaporator (60 °C). the solution v^s conean^L iTcf 0 ** thareln and mixed t0 a solution 

WhHe cooling the concentrated *J£Z£%Z7££ T a V % * ^ tSrmS ° f titanium ^ 
grade manufactured by Wako Pure Chemical Industries L^ll /dSkH H^ TT 25% ammon i^olution (specia 
cip.tat.ng a solid. The solid obtained was seoarated h! fm,l;< J ??, dr ° PWise theret0 over 5 sec °r>ds, thereby pre 
air at 400 -c for 1 hour to obtain a pS!^2^T^£l ^ Pr ° dUCt ° btaln6d was calcina ^ 

a,ehyde-= 

Comparative Example 1 <\ 
Comparative Example 2 

- only titanium ox.de. a trademark of P-2S 

moVh • g-catalyst. Physical properties of aW ZZ oxWe an v i"" ° f 0arb0n dl ° X ' de Was found t0 be 0 0 
thereof are as shown in Table 1 and Fig a respeZefy. V photoelectronic spectrophotometry spectrum 

Example 3 

an aqueous 25% ammonia solut on (special ora^ manu^f P ^'if C °° lin9 the 8 °' Ution with ice water. 1 41 g of 
dropwise thereto over 50 minutes, th^r^^ 

. was added 

and dried. The dried product obtained was coined I J^at JSil?, S ° t W8S se P arateci °V Oration. Washed 

ta. structure of said titanium oxide obla^ed wLi found S £ a n Vn , ♦ S ° bta ' n 3 parti ° ,e titanium oxide - A ^s- 
and X-ray photoelectron.c spectrophTme^ T^' 08 ' P ro P^«es of said titanium oxide 

[0056] Successively. In a closed Pvrex olas S mad^ 2l « f " Tab ' e 2 and Rg - 7 - ^Pectively. 

and a volume of about 0.5 .iter a glassS SJ32 £7 hSVln9 8 d ' ameter ° f 8 cm ' a he, 9 ht <* 1 ° cm 

trademark of U.-502Q (starter >SS^Sm^5^ °' ^ ^ P ' aC8d - A ^ a PP ara ^- a 

equipped with an ultraviolet cut-off filter a t«lmaT«f v L ! WSS US8d 88 8 llght 80urce - The apparatus was 
had spectra, characteristics a shown in Fb TanS a 1'™^ ASAH ! TECHN ° GLASS CORPORATION, which 
Ushio Inc. A photocatalyst consisting o on ?' the oartL*? ( ?°° W ' amp) ' a tradema * of UXL-500D made by 
inside of the reaction vessel wa " f l ed StmZ ^ f ^ ^ ab ° Ve Was > ut 00 the P et " The 

38 umol of acetaldehyde w* ^1 "^1^^^ T^ 9 ™ 8 V °' Ume fati ° 0f 1 : 4 " and 
less than 430 nm. A photocatalyti aSTo Kha B hl? T ? by ' rradlatl ° n With Visible !i 9 ht navin 9 wavelength of not 
of carbon dioxide fan aA^'ZZZZJZ™ P" 0 ™™** to actaldehyde was evaluated in terms Of rc^centratinn 
provided that oono«^^3£^^ * acetaldeh y da ). which was generated under the irradiation, 
rate of carbon dioxide Was found ^^TZ^ g J^T^^ (Shimad2U C ° rp0ration >- The P" d -«°n 



Example 4 
[0057] 



Pure Chemical Indu^T^^" a d than 'T TS?" (Speda ' 9rade) ™™' a «"ed by Wako 

ous 25«/o ammonia sdutlon £££ WSSJESX w T p 00 "^ 6 S °' Uti0n W * h Water ' 36 > of an aa - 
thereto over 5 minutes, thereby ZKno72??E ^ ' h6miCa ' ' ndUStrieSl Ltd - was added dra Pwise 
. L eoy prec.pitat.ng a solid. The sol.d obtained was separated by filtration, washed and dried 
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100581 SU SPeaWm 0" » i |„ rSi ' t 8 " "' anlUn ' ° Xlt,e aM 

Comparative Example 3 ^ h ' 9 " cata| y s t- 

^"fectured^cS * P hotoca te'y*t coasting of only titanium n , Wa , - 

duction rate of carbon dloxiie waTZ^t ^ USed Th,S t,tanlum «*• .^il^'* ° f P - 25 

™ ~~=-^w~:s=-~= 
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Table 2 (continued) 




Production rate of CQ 2 ( M mo(/h . g . cata(yst) 
Claims 



23.4 



263.9 



31.4 



Comparative Example 3 



246.4 



31.0 
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1- Titanium oxide having an index X, caicu.ated by the following equation 



(I): 



is 



of not more than about 0.90, and 
an Index Y, calculated by the following equation (II): 



'E^/A, 



(I) 



25 



35 



55 



20 of not less than about 0 075 

«£. A, « B, _ tewetlve haMdms „ ^ ^ ^ oba|ned ^ ^ p rocesg conslstlng M ^ 

m. «eon« „dy ", 9 W ' ,Um * 8leC '" >n tUB 1,1 «•*-» ««K «P« to «.. abov. fln» ,„,„a ls and 

jp!:xtr.:^rrr: raw ran9s - - 458 ev k 460 - v - ~- 
tt^zszszssz ::„r ini) •* «■« ■ «• - — «. ^ .„„ 

D, represents the inteorated ^lul li !L ! reflectl0n s Pectrum of titanium oxide, and 
nm to 550 nm. ^ ValUe °' ab80rbance of tlta <^ oxide within a wavelength range of from 

2. • Titanium oxide according to claim , having an Index Z, calculated by the following equation <„,): 
of not less than about 0 75 

wherein V, , 8 as defined-*' claim 1 and E, represents the crystailite size of titanium oxide 
3- Titanium oxide according to Calm , having an index w, calculated by the foUowing equation (IV): 

W^Y.xE^F, 

of not less than about 0 40 

oftnium' ^ " ° ,aim 1 ' E1 iS " ~" 2, and Fl represents the degree of anatase crystaliinity 

4. Titanium oxide having an index V, calculated by the following equation (V): 



40 



400 



(III) 



43 



(IV) 



so 



1 - H ,/G , 



(V) 



of not more than about 0 97 

-J* G, M H, r . pr aa.„, respMlive h .„. w|d , h , „ ^ ^ ^ ^ ^ ^ o[ ^ 
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(i) analyzing titanium oxide four times arw,rHin„ o 

TO ob, al „,„g an Integra,.. twZ 0 ZZZ n V«ro«.py. 

Mend ,„ iysis 9 MC " Um 01 a " ,c, "" , s,ate °< ««»«™ with respeo, ,o ,„„ above fins, ana , ysls and 

8 . T te „, um 0XWe KC0Ml , 9 „ clalm 4 havlng an inaex 0| eaicui>tM ^ ^ ^ ^ 



TO 



(VI) 

of not less than about 0 14 

to 1 ZZT S ^ inte9rated V3,Ue ° f abS ° rbance ° f -* within a waveiangth range of from 400 n m 
• 6. Titanium oxide aooordi.ng to olaim 4, wherein said titanium has anatase phase. 

7. Titanium oxide according to claim 5. wherein said titanium has anatase phase. 
2s 8. A photocatalyst comprising titanium oxide as claimed in any one of claims 1 to 7 as a cata,yst component. 

9. A photocatalytic coating agent, which comprises: 

(i) a solvent; and 

(..) a photocatalyst comprising titanium oxide as claimed in any one of Cairns 1 to 7 as a catalyst component 

1 0. A materia, coated with a photocatalyst as Calmed in Calm 8 or photocataiytic coating agent as claimed in Cairn , 

11. Use of titanium oxide as claimed In any one of claims 1 to 7 as a photocatalyst. 
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